There has been a recent resurgence of interest in the problem of localization induced by correlations (Mott localization) since it appears that it probably plays a major role in the onset of high-T, in the new superconducting pxides. By the simplicity*of its formulation, the Hubbard model is particularly attractive since it already contains the essental physics of the phenomenon. In the strong coupling regime, the effect of the large Coulomb repulsion is to reduce the We develop here another point of view and propose that, as the Stoner theory in the weak coupling regime, the Gutzwiller approximation (G.A.) is a good starting point which should be improved by adding quantum fluctuations. We present a new approach which allows to account for the fluctuations around the Gutzwiller ground state and shows how this describes the intersite correlations in presence of strong on-site constraints.
Let us start from the formulation [4] 
where the "parent state" 1P.S.) is the ideal Fermi gas, D is the number of doubly-occupied sites, g is a varia-L (7) = x e$ (a, + '1") ei+ tional parameter (g < 1) , and PC is the operator which projects out the states with doubly-occupied sites.
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Many very "physical" results are predicted by this Ansatz which takes a particularly simple form when one introduces the additional Gutzwiller approximadi tion. In particular, it gives an antiferromagnetic Mott u insulating phase for n = 1 and U > U, at 3-dimension.
Besides its success [2], this approach presents some weaknesses since it fails in describing any exchange interactions. This is to be imputed to the fact that it is essentially a mean-field approach wich misses any fluctuation effects.
More recently, it has been postulated that in some situations, the insulating ground state is not antiferromagnetic, but rather resonant among all the dimers of singlet pairs [3]: this is the resonant valence bond (RVB) state. A new Ansatz has been proposed to account for this, taking another choice of the parent state in equation (1) 
where go, = zo, is a factor of band renormalization. Minimizing the free energy allows to determine the value of qo, and also of the Lagrange multipliers A t ) and xE. In principle, the resolution of the saddle-point equations can be done at any point (U, n) . However, we give here the results only for the two interesting regimes I and 11. Noting in the paramagnetic half-filled band case, we get: R e g i m e I : ( u = U / U c < l a n d n = l ) Compared to the standard large degeneracy expansion, the particularity here is an additional erhancement of the density of longitudinal spin susceptibility KG (q, W ) and transverse spin susceptibility XG (q, w) coming from the implicit dependence of q, with the magnetization M and doping 6, leading to an antiferromagnetic instability close to the Mott transition.
The effect of the Gaussian fluctuations around the saddle-point turns out to dress the bare boson propa- (reducing to the usual exchange coupling t2 / U in the U = cm limit). In other words, the consideration of quantum fluctuations around the G.A. is equivalent to develop a constrained perturbation theory as a function of these exchange coupling interactions. The permits to treat in a self-consistent way the almost localized character of the ground state, and the exchange couplings. There is no need here to use an extracanonical transformation: both effects naturally arises at the different steps of the expansion.
We have looked at the pairing of quasiparticles introduced by these quantum fluctuations. The pairing is found to be repulsive in s and p channels, but attractive in the d channels close to the Mott transition. The physical origin of this superconducting pairing is due to intersite exchange couplings combined with large on-site constraints. It is close to the situation found in the 1 / N expansion of the Anderson model 161. The largeness of the cut-off energy scales qW, is a factor which can explain the high T, observed in the new oxides.
In conclusion, we have sketched here a new kind of study of the Mott transition in the strong-coupling regime of the Hubbard model. This gives an-insight into the deep similitude between these systems and heavy fermions. The approach to the localization which is inherent to both situations is described in a very paralle way:
-mean-field broken symmetry asociated to a resonant state, -effect of quantum fluctuations associated to exchange correlations combined with large on-site constraints.
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